We implement an susceptible-infected-recovered (SIR) model [1] , adapted for network-based modeling [2] . Each individual i's disease state at time t is represented by X i (t) ∈ {S, I, R}, where S = susceptible, I = infected, and R = recovered. Infection is transmitted through pair-wise contact with infected neighbors on the disease network. At time t, an infected individual infects each of her susceptible neighbors, independently, with probability p. Thus, if X i (t) = I, X j (t) = S, and i and j are neighbors on the disease network, then:
X j (t + 1) = I with probability p S with probability 1 − p.
Following infection, agents recover after T R time periods. Therefore, if X i (t − 1) = S and X i (t) = I, then:
The disease will grow into an epidemic if the infection rate is sufficiently larger than the recovery rate [2] .
Social Response Transmission Dynamics
The social response communication process at each day t has three steps. First, the social responses of individuals who were infected on day t are set to κ, via the function f . Thus,
Then individuals communicate social response with their neighbors and receive a signal from the media. Following this step, individual i's social response is given by:
where M i (t) is the media signal received by i, I ij is an indicator for whether individuals i and j interact and w j is a weight assigned to j's social response. The weights are used to give a bias toward paying attention to more concerned neighbors:
The final step in the social response communication process is social response decay, reflecting the eventual decline in social response as the disease spread tapers off. Following this step, the social response of individual i is given by:
where α ∈ [0, 1].
Media Influence
The global media signal at time t is given by M (t). The probability of a given individual receiving a signal from the media on time t is m p . Thus,
with probability m p 0 with probability 1 − m p .
Let N I (t) be the number of people infected with the disease at time t. If the current number of infected individuals is greater than half the maximum observed previously in the outbreak, then the media sends a signal. Otherwise, no signal is sent. Thus,
In practice, this rule results in a media signal being sent when the disease is actively spreading in the population.
Implementation
The model is initiated with one infected individual. Then each time period, t, is simulated by simulating disease state transitions and then social response state transitions.
